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From 29 January to 2 May 1996, a cluster of five cases 
of meningococcal disease occurred among children 
aged 1-4 years (Table 1) in Lloret de Mar, a city in 
Catalonia, in the north-east of Spain, with 16 770 
inhabitants. All cases were diagnosed as meningococcal 
sepsis and two died. At first it appeared that there were 
two unrelated sporadic cases and two related cases in a 
school, in the same classroom (Table l), but a more 
careful epidemiologic investigation indicated that all 
chlldren had attended the same swimming pool. The 
total population under 5 years in the city is 1074, and 
only 65 attend this sports club. 
The first two cases attended the sports club for a 
swimming course, with the same monitor, but with a 
different timetable (Table 1). The second and the third 
shared the same classroom, and they used to play 
together. The fourth case was the son of the sports club 
manager. He went every day to the swimming pool to 
meet his mother, and he had a close relationship with 
the monitor in charge of the two first cases because she 
is a very close friend of his mother. In fact, the monitor 
used to spend some minutes every day playing with 
him. The fifth case coincided one day every week at 
the swimming pool with the first two cases, in the 
charge of the same monitor. 
Serogroup B Neisseria meningitidis was isolated from 
all five cases: four isolates from blood and one from 
throat culture. One additional meningococcal strain 
(not included in Table l), isolated from throat 
culture in a household contact of case no. 5, was also 
investigated. Unfortunately, only three meningococcal 
strains isolated from blood culture were retained and 
sent for characterization (sero/subtyping and pulsed- 
field gel electrophoresis (PFGE) analysis) to the National 
Reference Laboratory The serogroup, serotype/subtype 
and the MICs of sulfadiazine, rifampin, penicillin and 
cefotaxiime were determined by the methods already 
described [1,2]. For the PFGE analysis, the isolates 
were cultured on blood agar plates for 18-22 h, and 
bacterial growth was scraped into sodium/EDTA (SE) 
buffer (NaC1, 75 mM; EDTA, 25 mM; pH 7.4; 3 d). 
Specimens were centrifuged and the pellet was re- 
suspended in SE buffer. The cell suspension was mixed 
with an equal volume of melted Sea-Plaque agarose 
(1% (WI'V) in Tris-borate/EDTA (TBE) buffer) at 
42°C and dxectly dispensed into plastic molds at 4°C. 
Solidified blocks were treated with TE buffer (0.01 M 
Tris; 0.001 M EDTA; pH 8.1) supplemented with 
1 mg/mL proteinase K and 1% sarkosyl at 56OC for 
48 h. Blocks were washed with TE buffer for 30 min 
six times at room temperature and stored in this buffer 
at 4OC. Plugs containing chromosomal DNA were 
equilibrated with appropriate restriction enzyme 
buffer, anid digested with 30 units of BglII (Pharmacia) 
overnight. The digested DNA plugs were placed in 
wells of 3% agarose gel prepared in TBE @H 8.2) and 
sealed with 1% agarose at 42OC. PFGE was carried out 
with a contour-clamped homogeneous electric-field 
apparatus (CHEF D R  11; Bio-Rad) with initial to final 
time ranging from 0.1 to 25 s at 200 V for 22 h. Gels 
were stained with ethidium bromide and photographed 
under UV light. 
Three meningococcal strains isolated from blood 
culture were characterized as being the B:4:P1.4 
phenotype, which is not frequent in Spain [2] .  All of 
them showed the same 12-band profile (pattern 
numbered as 1) with PFGE after digestion with BgnI 
enzyme. All isolates showed MICs of sulfadiazine, 
penicillin, rifampin and cefotaxime of 5,0.03,0.03 and 
0.0015 mg/L respectively. These results indicate that at  
least three of the five cases were caused by the same 
strain. Unfortunately, we were not able to characterize 
fully the osther two isolates from patients 1 and 3 (Table 
1). 
In four of the cases, a common relationship with 
the swimming pool monitor was established, but we 
did not investigate carriage in adults working at the 
swimming pool and so we cannot prove that the monitor 
was an asymptomatic carrier of the B:4:P1.4 strain. 
The monitor helped actively in teaching the children 
to swim. She was given chemoprophylaxis when 
her association with the fourth case was recognized. 
Apparently, she took the rifampin as instructed, but two 
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Table 1 Characteristics of the five meningococcal disease cases 
Starting Going to the Sharing Sero/ Source of Classroom PFGE 
No. Age Sex symptoms swimming pool monitor Outcome subtype the isolate contact pattern 
1 3 Female 28 January Wednesday and Friday Yes Survived B:ND Blood No ND 
3 4 Male 13 February Wednesday andThursday No Survived B:ND Throat Yes ND 
2 4 Male 9 February Monday Yes Survived B:4:P1.4 Blood Yes 1 
4 1 Male 28 February Every day Died B:4:P1.4 Blood No 1 
5 2 Female 1 May Monday and Wednesday Yes Died B:4:P1.4 Blood No 1 
ND, not determined. 
5ocial contact with the monitor (see text) 
months later a fifth case appeared in a child who was 
attending her swimming course. It is possible that 
she had been reinfected by contact with some other 
asymptomatic carrier, but we cannot be sure that she 
was the source of the fifth case. 
After case 5 appeared, chemoprophylaxis was again 
given to the monitor and a few days later a throat swab 
was taken with a negative result. It is important M note 
that general chemoprophylaxis at the swimming pool 
was only recommended after this fifth case occurred, so 
the strain could have been circulating for the entire 
2 months. When the fifth case appeared, a throat swab 
was taken from her sister and a meningococcal strain 
was isolated. This meningococcal isolate was also 
characterized as B:4:P1.4, showing the same PFGE 
profile (pattern 1) as the three strains isolated from 
patients. This asymptomatic carrier also assisted at the 
swimming pool but she did not share the monitor with 
the four infected cases. 
It is widely accepted that the primary means 
for prevention of secondary cases of meningococcal 
disease should be administration of antimicrobial 
chemoprophylaxis to close contacts of sporadic cases of 
meningococcal disease [3,4]. Although a search for 
social links between cases is recommended in some 
countries when clusters occur [5], close contacts are 
usually mainly considered to be household members 
and day-care center contacts. In conclusion, we think 
that there was a cluster of invasive meningococcal 
disease in which the only common activity established 
was attendance at a swimming pool at a sports club. 
This kind of activity has not been well defined as a risk 
for transmission of N. rneningitidis, in view of the short 
duration and low intensity of the contact. In our 
opinion, these common sporting activities should be 
considered in investigations of outbreaks or clusters. 
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Group A streptococci (GAS) are known to cause severe 
infections with rapid and frequently fatal outcomes, 
irrespective of the immunologic status of the host [l]. 
Strains of GAS isolated from patients with invasive 
